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DETERMINING THE AVERAGE SIZE AND COMPOSITION OF BEAVER FAMILIES
MILAN NOVAK, Ministry of Natural Resources, Queen's Park, Toronto, Ontario, Canada M7A 1W3 Abstract: A formula for determining the number of beavers (Castor canadensis), by age groups, in an average family is discussed. The formula is based on the assumptions that a colony has a dominant breeding pair, 1.5 years or older, as its basic unit and that the observed age distribution is a true representation of the actual population. Records on number of colonies trapped are not required.
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It is important to know the mean number of individual beavers, by age groups, in a colony so that optimum numbers can be trapped and past harvests evaluated. In addition, differences in mean colony size, which could be a result of different productivity rates, may reflect the general abundance and nutritional suitability of existing food supplies (Huey 1956 
METHODS

RESULTS AND DISCUSSION
Capture data for 341 of the 348 beavers trapped were summarized by colony. Data for the remaining 7 were lost or incomplete. No beavers were captured in 19 active colonies. Capture rate for the remaining 106 colonies varied from 1 to 10 and averaged 3.22. Kits, yearlings, and adults comprised 65, 10, and 25 percent, respectively, of the 341 beavers. Only 9 percent were older than 4.5 and maximum age was 16.5 years. Kits, yearlings, and adults were captured in 71, 28, and 61 percent of the 106 colonies.
There was no evidence that a particular age or sex class was captured more or less frequently. Furthermore, this area is rather heavily trapped, harvesting up to half of the entire population, so even if captures were non-random, we may catch more of a particular age class at first, but as that group decreases in number the other age categories would become predominant and the number of their captures would increase. Therefore I believe that the observed age distribution of our sample was a true representation of that of the actual population. Gunson (1970:72) arrived at the same conclusion in his Saskatchewan beaver study, as did Leege and Williams (1967) in Idaho. Henry and Bookhout (1969) in Ohio stated that trapping probably does not provide a true random sample. However in calculating the net rate of population increase these authors assumed that their sample was representative of the actual population.
There was no evidence for more than 1 female per family being in estrous. No case was recorded where the number of kits in a family exceeded the number of corpora albicantia or placental scars, or both. Wilsson (1971) also found that for European beavers (Castor fiber) only 1 female came into estrous in a colony. One colony at North Bay produced 2 females with placental scars and corpora albicantia. One observation of 2 females with placental scars and corpora albicantia was recorded in 344 colonies in other parts of Ontario. However, in neither case was there any evidence to suggest that 2 litters were produced in the same colony. The probable explanation (apart from recording error) is that traps were set away from the lodge and close to another active colony. The extra female could have come from the adjacent colony.
The maximum number of beavers 2.5 years and older captured per colony was 3 in 2 colonies for North Bay. In addition there was indirect evidence in 3 of the 106 colonies for the presence of 3 beavers 2.5 years and older. Sixteen similar observations were made from the other 344 colonies. There was no evidence for more than 3 beavers 2.5 years and older on the North Bay trapline, although there was 1 case of 4 beavers 2.5 years of age and older in 1 of the 344 families.
Female beavers 2.5 years of age and older generally assumed the dominant breeding status, although some yearling females bred successfully. Although testes were not examined, Larson (1967) and Wilkinson (1962) reported that some yearling males may achieve sexual maturity. Reproductive behaviour of yearling males was assumed to be the same as that of yearling females.
Since the age distribution from the 341 trapped beavers represents the actual age distribution, I suggest (initially simplifying the model) that the cumulative percentage of beavers 2.5 years and older, 25 percent, can be equated to the factor 2.0, as there are 2 dominant breeding individuals in a colony.
The following empirical formula would then represent the average family. (1) Breeding yearlings. Because of the small sample of female yearlings and because the earliest record of corpora lutea and uterine swellings was on 22 January, females 2.5 years old had to be examined for their previous year's breeding record. Of 10 2.5 year olds, 3 bred as yearlings. It would have been preferable to use current data, because the percent breeding may vary each year.
(2) Non-breeding adults. Sometimes nonbreeding individuals 2.5 years of age and older may stay attached to a colony. In this study, these individuals did not breed and were referred to as socially subordinate. Since there was evidence for 3 beavers 2.5 years of age and older occurring in each of 5 colonies, and since 40 percent of the population was captured we can assume that if the total population was captured, more than 2 beavers 2.5 years of age or older would have occurred in about 12.5 of the 106 colonies, or an average of 0.12 per family.
(3) Single occupant colonies. The 26 single capture colonies involved 2 male and 2 female kits, 1 male and 4 female yearlings, and 9 males and 8 females 2.5 years of age or older. Kits would not be living alone since they do not start dispersing till the following spring (Novak, unpublished data, Gunson 1970). Six of the 8 females 2.5 years and older were captured during the breeding season and all had bred or were going to breed, indicating that a mature male had to be present. Since the sex ratio of those 2.5 years and older was not significantly different from a 50:50 ratio, it is reasonable to assume that we would find that the males cap- 
